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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The part of the both sides of the guide rail section in the condition of having been arranged by 
turns one by one, and the non-guide rail section is used in the direction of a path formed by preparing a 
spiral or concentric circular guide rail as a record section. It is the optical disk currently made as 
[ perform / record of the information signal made into the object of the record playback to the 
aforementioned record section and the information signal made the object of record playback by change 
of corresponding irregularity ]. While setting the height between above mentioned fields of the guide rail 
section and fields of the non-guide rail section as 1 / 15 - 1/20 of wavelength which are used for 
playback of the information signal from an optical disk, [ of playback light ] The variation of the 
irregularity described above for recording an information signal The optical disk which sets up and 
becomes so that the numeric value acquired by carrying out the multiplication of the refractive index of 
the component of the part to the numeric value of the variation of the above mentioned irregularity may 
turn into an equal value substantially one fourth of the wavelength of the playback light used for 
playback of the recording information from an optical disk. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an optical disk especially the optical disk only for 
playbacks by which high density record was carried out, or the optical disk for high density record 
which has a recorded part only for playbacks. 
[0002] 

[Description of the Prior Art] Although the optical disk only for playbacks or the optical disk which has 
a recorded part only for playbacks can be used for the record disk of for example, music information, the 
record disk of image information, the memory for calculating machines, the disk for a document file, a 
data base, etc. For example, the compact disc (CD) which has spread widely as an optical disk only for 
playbacks which recorded music information The digitized voice data for about 75 minutes are recorded 
on one side of the optical disk of the plastic plate whose diameter is 120mm by concavo-convex change 
(pit). Moreover, as for the laser disc (LD) which has spread as an optical disk only for playbacks which 
recorded image information, for example, the analog video signal for about 30 minutes is recorded by 
concavo-convex change (pit) for every one side of the optical disk of the plastic plate whose diameter is 
300mm. And for example, although the aforementioned CD is prescribed that playback is performed 
using playback light with a wavelength of about 780nm, the depth of a pit is manufactured by about 
1 lOnm so that tracking information may be acquired by the so-called push pull method by playback by 
one playback light beam. Moreover, in order for the shortest pit length to consider as a little less than 0.9 
microns in order to make wave interference between pits small, and to lessen the cross talk of an 
adjoining truck, a track pitch considers as 1.6 microns and, as for the lens used for playback, the thing of 
the numerical aperture before and behind 0.5 (NA) is used in consideration of reproductive stability. 
[0003] Although equipment and an optical disk with the still higher engine performance came to be 
called for while recent years came and the miniaturization of a regenerative apparatus or an optical disk 
was called for from the point of a low price and others in the ease of dealing with it, in view of the above 
viewpoints, with the optical disk whose above mentioned diameter is 300mm, it is too large and it 
becomes a problem that there is too little amount of information currently recorded with the optical disk 
whose diameter is 120mm. for example, in the aforementioned optical disk [ as / whose diameter is 
120mm ] Record playback of the high-definition dynamic image of about 1 hour cannot be carried out 
only by compressing an information signal with the present compression technology in the place which 
compressed and recorded the information signal made into the object of record. In order for a diameter 
to be able to carry out record playback of the high-definition dynamic image of about 1 hour with the 
optical disk which is 120mm, several times as much densification as the recording density in the present 
CD is required. 

[Problem(s) to be Solved by the Invention] 

[0004] By the way, in order for an optical disk to perform high density record playback, playback light 
used at the time of the playback from ** optical disk is made into what has short wavelength. ** Use an 
SHG component for the playback light source at the time of the playback from an optical disk. ** Use 
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what has the big numerical aperture as a lens used for playback optical system from the optical disk. 
Although various kinds of means of** are considered ** By the semiconductor laser used as the light 
source of playback light in the regenerative apparatus of an optical disk, as what can oscillate the light of 
short wavelength Since wavelength can oscillate nearly 670nm light even for what is arriving at the 
phase of practical use at last, in the place which used this semiconductor laser Wavelength is on count 
compared with equipment conventionally which is using the light which is 780nm, and playback of an 
optical disk with high recording density is only enabled only 1 .36 times (although the light of the base of 
400nm can be obtained if large-sized laser like an Ar ion laser or a helium cadmium laser is used). It is 
not practical to use such large-sized laser for the light source of the playback light in the regenerative 
apparatus of a common optical disk. ** The SHG component is dissatisfied although it is now used for 
the light source of the playback light in the regenerative apparatus of a common optical disk in many 
points, such as engine performance, a price, and magnitude. ** The numerical aperture of a lens is one 
or less theoretically, and about 0.6 are a limit practically. Then, if numerical aperture changes [ the 
numerical aperture currently conventionally used with equipment ] the lens of 0.45 into the lens of 0.6, 
compared with equipment, it will be on count conventionally, and playback of an optical disk with high 
recording density will be attained only 1.78 times. And as described above, even if numerical aperture 
uses the lens of 0.6, using the laser beam whose wavelength is 670nm as a playback light, compared 
with equipment, it is on count conventionally, and only 1.36x1.78= 2.4 (twice) enables playback of an 
optical disk with recording density higher than the conventional CD. 

[0005] Now, although increase of the cross talk between adjoining trucks will become a problem if track 
density is raised by making a track pitch into smallness in an optical disk and it goes The problem of the 
cross talk between the above mentioned adjoining trucks For example, the recording information of 
three adjoining trucks is detected to coincidence using three light beams. It is solvable if a well-known 
cross talk denial means which amends the information which adjusted reinforcement and time amount 
about the information detected from two outside trucks, and was detected from the main truck is applied. 
However, when track density is raised and it goes, it is a problem that a tracking error signal becomes 
small and it becomes impossible to perform tracking control. For example, the limitation of the number 
of trucks which it can separate each truck when the numerical aperture of 780nm and a lens is 0.45, and 
the wavelength of playback light can read, i.e., cut-off-frequency f, is searched for like 1 150 [/mm ] 
from the following formula. 
f=2 and NA/lambda = 1 150 (mm/) 

If expressed with a track pitch, since it will become 0.87 microns, if the track pitch in the optical disk 
with which wavelength of playback light is made into the reproductive object when the numerical 
aperture of 780nm and a lens is 0.45 becomes 0.87 microns or less as mentioned above, in spite of 
having produced the diffracted light from a pit, it will become impossible for distinction of a truck not to 
stick but to perform tracking actuation. Then, if a track pitch is extended for a while from the 
aforementioned 0.87 microns, separation of a truck will be attained, but since the tracking error signal 
acquired is small, tracking control action will become unstable. Although this point is the same also 
when playback light is performed by one light beam, or even when being carried out by three light 
beams, the aforementioned problem can solve it by preparing the guide rail for generating a tracking 
error signal rather than acquires a tracking error signal from the diffracted light of an informational pit. 
By the way, although it is possible to double recording density by using the part of the both sides of the 
guide rail section in the condition of having been arranged by turns one by one in the direction of a path, 
and the non-guide rail section, as a record section in the optical disk which prepared the spiral or 
concentric circular guide rail About a condition optical disk to which it is on count and only 1 .36x1 .78= 
2.4 (twice) is made as for playback of recording density higher than CD when numerical aperture uses 
the lens of 0.6, using the laser beam whose wavelength is 670nm as a playback light like previous 
statement Although the recording density of the optical disk will be increased 4.8 times of CD if the part 
of the both sides of the guide rail section in the condition of having been arranged by turns one by one in 
the direction of a path as mentioned above, and the non-guide rail section is used as a record section It 
became a problem that the above mentioned contents of record and the above mentioned tracking error 
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signal of an information signal interfere in the case of an optical disk with which record of the 
information signal over a record section is recorded as a concavo-convex change mode as mentioned 
above, and good playback actuation is not performed, and the solution to was searched for. 
[0006] 

[Means for Solving the Problem] The part of the both sides of the guide rail section in the condition of 
having been arranged by turns one by one, and the non-guide rail section is used in the direction of a 
path formed by preparing a guide rail spiral [ this invention ] or concentric circular as a record section. It 
is the optical disk currently made as [ perform / record of the information signal made into the object of 
the record playback to the aforementioned record section and the information signal made the object of 
record playback by change of corresponding irregularity ]. While setting the height between above 
mentioned fields of the guide rail section and fields of the non-guide rail section as 1 / 15 - 1/20 of 
wavelength which are used for playback of the information signal from an optical disk, [ of playback 
light ] The variation of the irregularity described above for recording an information signal The optical 
disk which sets up and becomes so that the numeric value acquired by carrying out the multiplication of 
the refractive index of the component of the part to the numeric value of the variation of the above 
mentioned irregularity may turn into an equal value substantially one fourth of the wavelength of the 
playback light used for playback of the recording information from an optical disk is offered. 
[0007] 

[Function] The part of the both sides of the guide rail section in the condition of having been arranged 
by turns one by one in the direction of a path formed by preparing a spiral or concentric circular guide 
rail, and the non-guide rail section is made into a record section. The height between above mentioned 
fields of the guide rail section and fields of the non-guide rail section in the optical disk with which 
record of the information signal made into the object of record playback and the information signal 
made the object of record playback by change of corresponding irregularity is performed It is set as 1 / 
15 - 1/20 of wavelength which are used for playback of the information signal from an optical disk. [ of 
playback light ] Moreover, the variation of the irregularity described above for recording an information 
signal By being set up so that the numeric value acquired by carrying out the multiplication of the 
refractive index of the component of the part to the numeric value of the variation of the above 
mentioned irregularity may turn into an equal value substantially one fourth of the wavelength of the 
playback light used for playback of the recording information from an optical disk Playback of the 
signal of the both sides of the above mentioned contents of record of an information signal and the 
above mentioned tracking error signal is performed good. 
[0008] 

[Example] Hereafter, with reference to an accompanying drawing, the concrete contents of the optical 
disk of this invention are explained to a detail. It is drawing in which drawing 1 shows some perspective 
views of the optical disk of this invention, and drawing 2 shows the relation between the depth of a 
guide rail, the amount of reflected lights, and a tracking error signal. Drawing 1 is some perspective 
views of the optical disk in which the outline configuration of the optical disk of this invention is shown, 
and illustration of the reflective film, a protective coat, etc. is omitted in this drawing 1 . In drawing 1 , 1 
is the substrate of an optical disk and the spiral or concentric circular guide rail G is formed in this 
substrate 1. The above mentioned substrate 1 consists of transparent plastic material to playback light, it 
reflects by the reflective film which is prepared in the signal side lb side which has met the above 
mentioned field la and which is not illustrated, and the playback light which carried out incidence from 
the field la side of a substrate 1 carries out outgoing radiation of the inside of a substrate 1 from field la 
which carried out the return above, after passing a substrate 1 . The guide rail section (groove section) G 
and G-- are formed in the above mentioned signal side lb side by turns one by one with the non-guide 
rail section (land) L and L— . And the information signal made into the above mentioned non-guide rail 
section (land) L, L— , and the object of record playback [ with the guide rail section (groove section) G 
and G- ] to both sides is recorded as a concavo-convex change. The mutual parts of the pit P which is 
the crevice (pit) P where the part shown as P and P- was prepared all over drawing corresponding to the 
information signal, and was described above are the heights prepared corresponding to the information 
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[0009] The non-guide rail section (land) L currently formed in the signal side lb side of a substrate 1 by 
turns one by one with the optical disk of this invention as mentioned above, L--, and the guide rail 
sections G and G (groove section) — Although both sides are used as a record section the width of face 
of the direction of a path and the width of face of each guide rail section (groove section) G and the 
direction of a path of G-- of said each ****** slot (land) L carried out and L-- **** - it is made 
equally. It is under [ drawing 1 ] setting. Hg The height between the field of the guide rail section G, and 
the field of the non-guide rail section L, Namely, each ****** slot (land) L where each guide rail 
section (groove section) G, the guide rail G in G-, and G- are the depth (or height), and Hp in drawing 
is used as a record section and L-, The depth (or height) of the pit P recorded on each guide rail section 
(groove section) G by each is shown. And it is set as 1 / about 15 to 1/20 depth (or height) of the 
wavelength of playback light so that it may be obtained based on the property which shows the relation 
between the depth of the above mentioned guide rail G and the guide rail of G- depth (or height) Hg is 
indicated to be to drawing 2 , and the amount of reflected lights and a tracking error signal in magnitude 
with the sufficient both sides of the amount of reflected lights, and a tracking error signal 
[0010] Each ****** slot (land) L and L~ which are used as a record section in an optical disk, and the 
depth (or height) Hp of the pit P recorded on each guide rail section (groove section) G, respectively It is 
made for the numeric value acquired by carrying out the multiplication of the refractive index n of the 
component of a substrate 1 to the depth Hp of the above mentioned pit P to turn into an equal value 
substantially one fourth of the wavelength of the playback light used for playback of the recording 
information from an optical disk. 

[001 1] The guide rail G for generating a tracking error signal in the optical disk of this invention, as 
shown in drawing 1 , and G~ also at a bottom Since an information signal and the corresponding pits P 
and P are established in one fourth of the depth of the wavelength of playback light, although the 
amount of reflected lights becomes small in the part of Pit P, the tracking information generated in a 
guide rail G Since effect is equalized extremely short like minus cube of 10 compared with the period of 
tracking information and it appears, the period of change of the quantity of light by the concavo-convex 
change by the information signal in a guide rail G In the regenerative apparatus which is made to 
perform playback with the playback and tracking information on an information signal using one light 
beam, the concavo-convex change by the information signal in a guide rail G does not do a substantial 
bad influence to tracking information. In addition, when tracking information is acquired with the 
optical disk of this invention equipped with the above configurations using three light beams, in order to 
lessen effect of the concavo-convex record by the information signal established into the guide rail as 
much as possible, the light beam for rackings is good to make it located near [ boundary ] the guide rail 
section G and the non-guide rail section L. 

[0012] The case where tracking is carried out, and the interior L of a non-proposal and L-, for the guide 
rail section G in an optical disk, and G— by the case where tracking is carried out Since the polarity of a 
tracking signal becomes reverse, with a regenerative apparatus, to reverse the polarity of a tracking 
signal is needed by the case where information is reproduced from the pit train currently recorded on the 
guide rail section G and G-, and the case where information is reproduced from the pit train currently 
recorded on the interior L of a non-proposal, and L--. Then, it is better to have recorded succeeding the 
sequential guide rail section G and G— , when the continuous information signal was recorded, or to have 
made it record succeeding the sequential non-guide rail section L and L— . 

[0013] It is as follows when the manufacture process of the optical disk of this invention is illustrated. 
(1) Wash after carrying out mirror polishing of the glass disk. (2) Apply a photoresist to a glass disk. (3) 
Expose and develop the pattern of a guide rail on the photoresist film. (4) Use the photoresist film as a 
mask, etch a glass disk, and form a guide rail in a glass disk. (5) Wash a glass disk after removing the 
photoresist film. (6) Apply the photoresist film. (7) Expose and develop the photoresist film for the 
information made the object of record by nearly 450nm record light with argon laser, krypton laser, 
helium KADOMYUUMU laser, etc. (8) Like the case of CD and LD, make a mother, a master, and La 
Stampa from the above mentioned glass disk one by one, and obtain an optical disk from it using 
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produced La Stampa. In addition, it cannot be overemphasized that the optical disk of this invention is 
applicable also to the optical disk of the postscript mold which records information record by hole dawn. 

[0014] 

[Effect of the Invention] as mentioned above By preparing a guide rail spiral [ the optical disk of this 
invention ], or concentric circular so that clearly from the place explained to the detail By change of the 
information signal made into the object of record playback by making the part of the both sides of the 
guide rail section in the condition of having been arranged by turns one by one in the formed direction 
of a path, and the non-guide rail section into a record section, and corresponding irregularity The height 
between above mentioned fields of the guide rail section and fields of the non-guide rail section in the 
optical disk with which record of an information signal made into the object of record playback is 
performed It is set as 1 / 15 - 1/20 of wavelength which are used for playback of the information signal 
from an optical disk. [ of playback light ] Moreover, the variation of the irregularity described above for 
recording an information signal By being set up so that the numeric value acquired by carrying out the 
multiplication of the refractive index of the component of the part to the numeric value of the variation 
of the above mentioned irregularity may turn into an equal value substantially one fourth of the 
wavelength of the playback light used for playback of the recording information from an optical disk By 
change of the information signal made into the object of record playback by making the part of the both 
sides of the guide rail section and the non-guide rail section into a record section, and corresponding 
irregularity The signal of the both sides of the contents of record of an information signal and the 
tracking error signal in the optical disk which doubled recording density as record of an information 
signal made into the object of record playback was performed can be reproduced good. The 
conventional trouble mentioned already by this invention is solved good. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are some perspective views of the optical disk of this invention. 

[Drawing 2] It is drawing showing the relation between the depth of a guide rail, the amount of reflected 

lights, and a tracking error signal. 

[Description of Notations] 

1 [ — Crevice prepared corresponding to the information signal (pit), ] — The substrate of an optical disk, 
G — Spiral or concentric circular guidance {the slot guide rail section (groove section)}, L — The non- 
guide rail section (land), P 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 

damages caused by the use of this translation. V 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 





[Translation done.] 
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